Introduction {#sec1_1}
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Neurofibromatosis type 1 (NF1) is an autosomal dominant disease caused by mutations in the tumor suppressor gene NF1, which results in increased cellular proliferation and leads to tumor formation \[[@B1]\]. There are a number of ocular manifestations associated with NF1, including iris Lisch nodules, optic nerve gliomas, neurofibromas of the eye as well as orbit and choroidal nodules \[[@B2], [@B3], [@B4]\].

Glaucoma onset is rarely seen in NF1, although multiple pathogenic mechanisms related to angle closure have been proposed. Among them, the most commonly reported are: (1) direct infiltration of the anterior chamber by neurofibromas that clog the angle, (2) secondary angle closure by neurofibromatous cysts or a thickening of the ciliary body and choroid, (3) neovascular glaucoma, and (4) developmental angle abnormalities \[[@B5], [@B6]\]. Nevertheless, glaucoma associated with NF remains rare, and, to our knowledge, this is the first report of acute angle closure glaucoma in NF1 with the absence of angle abnormalities.

Case Report {#sec1_2}
===========

A 29-year-old female presented to the emergency department because of a sudden unilateral mydriasis observed by her mother, accompanied by increasing left eye discomfort in the previous hours, difficulty in near and distance vision and severe left-sided headache and nausea. No accompanying diplopia or other neurological symptoms were observed, and both vital signs and mental status were normal. A third nerve palsy or a compressive pathology was considered, and a brain MRI was performed without any abnormal results.

Upon referral to the eye unit, the patient\'s Snellen visual acuity with a +2.50 dpt sph. correction was reduced to 20/100 in the left eye, while in the right eye she showed a 20/20 vision. Slit-lamp examination of the left eye demonstrated a cornea sub-oedema, a shallow anterior chamber, and a raised intraocular pressure (IOP) of 38 mm Hg measured by ICare tonometry \[[@B7]\]. The left pupil was dilated and fixed to approximately 9 mm and unresponsive to both light and accommodation reflexes. The left pupil did not constrict completely when pilocarpine 1% drops were instilled (fig. [1](#F1){ref-type="fig"}), suggesting a pharmacological origin of the condition and excluding other conditions such as Adie\'s pupil. Slit lamp examination of the right eye was normal, except for the presence of Lisch iris nodules and gonioscopy showing a narrow angle (fig. [2](#F2){ref-type="fig"}). The consensual light reflex of the right eye was present.

Ultrasound biomicroscopy was performed to evaluate anterior chamber structures and the ciliary bodies, and it confirmed the angle closure in the left eye \[[@B8]\]. The presence of Lisch nodules in both eyes was also well-evidenced by ultrasound biomicroscopy imaging (fig. [3](#F3){ref-type="fig"}).

Upon further anamnestic investigation, the patient revealed that blurred vision and pain had begun in the morning while she was helping her mother in the garden. Knowing the toxic mydriatic effects of several plants such as Datura and Brugmansia (they contain tropane alkaloids such as scopolamine, hyoscyamine and atropine), we showed the patient images of these plants using an internet search \[[@B9]\]. The patient immediately recognized the Datura plant. She did not have any direct eye contact with the leaves or flowers, but expressed that she had handled both leaves and flowers with her bare hands. It is very likely that an accidental hands-eye contact after touching the plant had occurred. Therefore, the diagnosis of 'gardener\'s eye' or anisocoria by vegetal intoxication was made \[[@B9]\].

The raised IOP was partly relieved following the administration of intravenous acetazolamide 250 mg, and the topical administration of pilocarpine 4%. Afterwards, she reported relief of both pain and nausea. When her IOP stabilized to 19 mm Hg, the patient was dismissed from the hospital with pilocarpine 2% t.i.d. treatment.

On the next day, with a fully restored corneal transparency, a preventive YAG-laser peripheral iridotomy was performed in both eyes. At her last follow-up visit 6 months later, her best corrected visual acuity was 20/20 in both eyes, with an IOP of 16 mm Hg without any anti-glaucoma medication. Fundus examination of both eyes showed a healthy optic nerve head (cup: disc ratio 0.3).
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==========

This case report represents an interesting addition to the literature on the differential diagnosis of acute anisocoria in patients with NF1.

A wide range of ocular and neurological disorders need to be considered when dealing with a unilateral, dilated unresponsive pupil. In fact, many different causes are possible, from blunt trauma to an inadvertent application of topical mydriatics, Adie\'s pupil, third nerve palsy, and onset of acute glaucoma \[[@B10]\].

The differential diagnosis can be more difficult in NF patients because in this disorder, isolated palsies of the third, fourth, and sixth nerves have been reported, mostly in association with nerve schwannomas \[[@B11]\]. Such ophthalmoplegic attacks are usually associated with focal headache and systemic symptoms. Our patient did not show any neurological symptoms, ptosis or an ocular motility deficit related to a third nerve palsy; the cerebral MRI excluded a compressive origin of the anisocoria. The IOP increase associated with the clinical findings lead to the diagnosis of an acute glaucoma attack.

The observation of glaucoma in NF1 is not new and the presence of unilateral glaucoma in NF1 patients was already reported back in 1903 \[[@B12]\]. However, these cases were related to ectropion uveae or corneal endothelial overgrowth and did not present as acute angle closure glaucoma. The presence of a narrow angle in the right eye associated with the hypermetropic refraction may be the significant contributing factor that triggered the acute glaucoma attack in our patient. In addition, the history of exposure to alkaloid agents clarifies the pathogenic mechanism of the clinical findings. In fact, accidental mydriasis from exposure to plant components has been previously reported in humans and animals, but to the best of our knowledge, this is the first report of an acute glaucoma attack following accidental contact with Datura in a patient with NF1 \[[@B9], [@B10], [@B13]\].

*Datura stramonium* is a common ornamental plant of the family of Solanacea, containing, primarily in their seeds and flowers, tropane alkaloids such as high levels of scopolamine (up to 0.6% dry weight), hyoscyamine and atropine \[[@B14]\]. Known since the 16th century, Datura has been used in preparations including intoxicants or love potions, and, more recently, as a fumigant in bronchial asthma for its relaxing effect on the smooth musculature of the bronchi and bronchioles \[[@B13], [@B15]\].

Systemic intoxication by ingestion has been widely described. Symptoms of Datura toxicity occur typically within 60 min after ingestion and continue for 24--48 h. The ingestion of 10--50 mg of atropine appears to be toxic for adults, and 4--5 mg may be fatal for small children. An intoxication produces peripheral and central neurologic symptoms that are those produced by *Atropa belladonna*, leading to an atropinic syndrome: tachycardia, bilateral mydriasis, dryness of the mouth and delirium. Death may result from coma, cardiac or respiratory arrest \[[@B15]\].

Local instillation into the eye results in mydriasis and cycloplegia by acting on the sphincter pupillae and the ciliary muscle. In fact, the alkaloids contained in the plant extract block peripheral parasympathetic activity by preventing the entrance of acetylcholine into the effector cells, resulting in paralysis of the smooth muscles. The severity and duration of these effects (they may vary from a few hours to several days) depend on the amount and on the duration of the exposure to alkaloids \[[@B9], [@B10]\].

Conclusions {#sec1_4}
===========

We presented the case of an unusual cause of angle closure glaucoma in a patient with NF1 in order to underline the importance of a deeply conducted medical history. The uniqueness of our case was that the patient had a glaucoma attack without direct contact with the Datura flower and her eye. The underlying NF and the characteristic of the iris-corneal angle were probably important contributing factors. Since acute angle closure glaucoma is associated with headache and systemic symptoms such as nausea and vomiting, a delay in the proper diagnosis is possible, especially if coupled with a history of NF.

Therefore, this report emphasizes the importance of an accurate and detailed medical history in patients with unilateral mydriasis, regardless of known associated systemic diseases. This will avoid unnecessary and expensive diagnostic tests, as in the case of our patient, who was diagnosed with a glaucoma attack due to pharmacologic mydriasis secondary to unintentional contact with Datura.

To conclude, we want to emphasize the importance of information directed to gardening enthusiasts and garden suppliers about the potential adverse effects after handling some ornamental plants.

Disclosure Statement {#sec1_5}
====================

The authors declare that they have no conflicts of interest.

![Unilateral mydriasis that did not resolve completely following pilocarpine 1% eye drop administration.](cop-0005-0386-g01){#F1}

![Lisch iris nodules were present in both eyes of our patient (**a**) and gonioscopy revealed the presence of an abnormally narrow angle (**b**).](cop-0005-0386-g02){#F2}

![Lisch iris nodules and narrow angle in our patient as evidenced by ultrasound biomicroscopy.](cop-0005-0386-g03){#F3}
